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Table1l Optimum formulation of calcium alginate gel beads

Component Amount/g Function
Na-alginate 2.5 Matrix material
Honey bee venom 0.04 Drug
PC 0.95 Liposome carrier
Chol 0.26 Liposome carrier
A 0.25 Protection agent
Calcium cholide 11.1 Gelling cation
NaCl 29 Homogeneous agent
M 25 Hardening agent
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Fig. 1 The release profiles ot (A) bee venom and (B) liposome trom three batches ot calcium alginate gel beads coated with
Eudragit S 100 in the simulated gastrointestinal pH conditions (n=3, error bars are smaller than symbols)
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Gel beads before dried Dried gel beads

Fig.2 Morphology of gel beads observed by Nikon digital camera (magnification, x10)

Dried gel bead (magification, x500) Coated gel bead (magification, x500)

Fig. 3 Morphology of gel beads observed by ECI

24 EEZKABREBEMBRAGRENERITN



%1 MRS RORIERE 2 IR DIk & Ml e R 25 R G Bk I JLVR i 25

AT R FH B G 88 W B 43 AT 70 CELISAD T 86 7 2 oA K B A 1 i 29k FET), iy e
R 0.1 pg - L', 7E0.000 1 ~10 m g . LB AN B M6 R RLIF, bRkt 5 ieh
InC=7.501 1 In(OD/3)4+20121, HEECH0.998 1, TR A100.7%, AFREEA1.51 %,

R HEMEPESD R FR40 L, RIGANE N EME SRS do A25RI2E 120, A oK. BENL W44,
105 o AYUAE K B B S 06 A9 S (1 mg - kgD BALE FUK B 1 R 84 2 SOk (1
mg . kg, 253510, 104 20, 40, 60, 90, 120. 180. 240 . 360 min, HRHEHIMO0.5 mL;
CHLAE FUR R IR 75 45 o LB 2 70) M4 T 51 me - k™), DAL K BT g 7545 1 i
PRI (M T #S mg - kg, 2 T4 250505, 1.05 2.04 3.0. 4.0, 5.0, 6.0, 8.0, 12.0.
24.0 h, MREUIRMERM10.5 mL. MFEE 1.0 mL Ephedoff 4284 & 1 hJS, 4 000 r . min™ &0
10 min, ZrB§HRILE o H “ELISAVE” W5, SRAFK A Py 2 I 8] A0 2 (10 M 2 R B, DLZR 2 ()
N RRA R, I 88T (A X R B Ty AR 25 - 2 CLIEI4) o FIBR TR 19 25 -1 28 R TR,
AL ST R 5 i e A R 2 AR G A R0 TR (1.0 mg - kg )46t A= 01 FH 13 43 ) 49 79.88% 11
5.23%.

In(plasma concentration)

0 500 1000 1500

t/min

Fig.4 Mean bee-venom plasma concentration-time profiles
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Design and evaluation of bee venom oral colon delivery system

CHEN Da-wei', LIU Xing', ZOU Yan-shuang', ZHANG Rong-qing®, ZHANG Ru-hua'
(1. School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China; 2.
Department of Biology, Tsinghua University, Beijing 100084, China)

Abstract: Objective To prepare oral colon delivery system of bee venom and evaluate
pharmacokinetics by ELISA. Methods Alginate gel beads (approximately 1 mm in diameter) were
prepared by dripping concentrated sodium alginate solution containing bee venom liposome into
concentrated calcium chloride solution including a hardening agent and followed by frozen drying.
The release rates of total venom peptides from the gel beads were determined over an 8 h time period
and the release model was simulated according to the Weibull’s distribution equation. The
formulation was optimized on the basis of orthogonal design by the criterion of the encapsulation
efficiency, the release rate constants and the linear correlation coefficients. Gel beads coated with
Eudragit S 100 were dried over fluidized bed under optimal conditions and formulated into an oral
colon delivery system (OCDS). The pharmacokinetics of OCDS are determined in rats by determining
the plasma concentration of bee venom by ELISA. Results The dissolution data of the bee venom from
OCDS were nicely fitted to Weibull equation with a correlation coefficient of 0.952 9. Absolute
bioavailability of bee venom after oral administration of a single dose of OCDS and bee venom
powder are 79.88% and 5.23%, respectively. Conclusions The colon delivery system will pave the

basis for the oral absorption of polypeptides drugs.

Key words: bee venom polypeptide; liposome; calcium alginate gel beads; colon delivery system;

evaluation in vitro and in vivo
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